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^ 91^ FBAR ^-#^^1 ^> ^ ZL ^ofl 3* ofl<H 7 J, 

7l nf^ ^^2)1 = ^ A o vu.dl ^a^-o] £H-7fl<^ FBAR ^-4, 4]S.7> 7l 

D >^^, #71 FBAR Ir^l 7l^M 7l^ol ^-«-ofl ^^^s. 

3^ ^, zj-z^ ^5. 7}% ^Ml ^, ^"71 cf^ FBAR ^ 

*Vfe is^tf ^^*>Ji, #7l iLJL^s-i-oi g^i^s. *§^*Kr 

[cfll£] 

S. 2 

FBAR, ^ff-^M, ^e+ol^^-, 
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1020030067412 2003/10/21 

FBAR tHt^H ±7} ^ ZL 2\}2i ^{FBAR duplexer device and packaging method 
thereof} 

£ lafe #efl FBAR tM-^H i*}^ ^^^^£o] cf. 

£ lbxr ^efl cf^- FBAR ttI-sJH ^^JE^t}. 

-£ 2^r FBAR ^f-^H &^^S.o)v\. 

5. 3-& t^l ^tr FBAR ^rl-^H ^^>^ « 0 >^-g- M-Ef^fl #5.-?-^H^>lcf. 

£ 4a £ 4hfe 1-^<H1 ^tr FBAR ^M-«JH -^-fr -^^5. M-Ef^ 

110 : PCB 71^: 

120 : FBAR ^ 

130 : li?if 
140 : 
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1020030067412 #3 2003/10/21 

<n> ^-t^^- fHg ^7l(Film Bulk Acoustic resonator, °)*\ FBAR &r 

S, FBAR ^> ^ n ^2: « 0 >^<H] ^rtr 3^5*1 , ^-4 A oMl*>7fl^ 4i^S}-7> 

7Hf*r^ « #sfl al-g-^v ^ ^-i-^^ ££f ^ Sl±r FBAR ^1-^*1 

<i 2 > -f-<0A>^ol ^5^, ^^-f-Ai ^ o_ ^ 4i^5r, Jl#^^|- ^ ^7}±g-1^s)o] 7 >Jl 

°la1tr ^Hd^ *fl^<>)l *>-§-£] Jf^ofl cfl^o^ ^ ji^S^I- 

<13> oje^V nV^Al 7l 7l Jfl*r^, 2=1^1x7 ^^BflS °1"?-<H3 ^ ^ ^-ofl -frs) 

*}JI s^ol FBAR* ol-g-*M ^rMdl-^l 7l 2] ^Jl , ^ , ^#bjH 

♦ ^l^>7l <3^7> o)^^j7 olcf. 

<14> FBAR SlH^^Hl ^-^-g- ^^^>J1, ^7l ^^#3] oj-^ 

<15> .£ la ^ £ lb^r ^7l^ FBAR* °l-g-sf°1 ^eflo) FBAR ^-S.^ 

<ie> £ i a <Hl J£<?1 FBAR ^H£«W ^*Rr, ^-f-^r ^ ^/^^l^fSr, ^7l ^m^r Tx^e| 
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1020030067412 #^ 2003/10/21 

71^(11)^^1 Tx^El-*fs]- =t^\A fltr 1: °1^ FBAR^(12)°1 ^#s]o1, 

^7} 71^(11) tfsj s^sfligofl ^7}^SL$. #7} cf^sl FBAR ^(12H ^ 

^l5l£^- ^-71 71^(11)31 -S-JjLofl ^Tfl ^0.5. S*3->Ml3)* ^Olcf. 

#7H>H, 7l^r(ll)^r ^P-^SI^ 5)5.51 ^-*HS_os <y^, PCBCprinted circuit board) 
^ LTCC 71^ ^3. 7]7\^, ^AV^Sl #30} ^ PC B7> *fl<2j 

ol ^o. ^. 7 ] j£ la ofl jeaIs} ^-o] ( s.^ ^o.^«.Ei FBAR ^(12) i^} 

7l^f, ^, "3-^, ^H^, M.3Lis}7) iLJr^#ol ^^Cf. C^H, J£ 

i^t^-, $11 °1 ^1 3] IS s)l?l^(WLP) 7l## °l-g-*r°} ^ if Till- 31 o] all- 7 >^-tr ^, FBAR 

=L^. ^7) Q FBARU2H ^*Rr ^^Hr, ifl-M ±7} 7]M-« 

iLS^^^ i7> 71^-^-SSl ^71^ ^^ol 7>^tb ^27} ^Sl7l nfl-g-ofl , FBAR ^(12) 2} ^ 

at!:, ^l°lsl efl^t ifl 717.1 ^ofl o^o} 3xfl7l7l^ FBAR^(12)^r 7l#(ll)oll £.<3<5Rr 
^7] $flo]3E| eflf 3fl 71 7l=J FBAR ±7\9] 3.7)7} cH^ l>lmmS.^ ^o| 7 l nfl^-ojl t 

olS 91*}^ 3xfl7l^l# ^*Rr sgaj. ^'S^M XI tflef 30-lOOAfln^S. 

S.*\ 3^*1 i7>7> ^ ^r£.7> tflsf 300°C°l-e.5., <U3^ol ^^tt ^^^1 

c]*<H, ^H^-S- FBAR 4i7>l- ^W^^, 4^ ^-£-5. , 3 

3* ^-§7-1- ^71 71- <>l^tHr €-*A$°l 01 cf. 
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1020030067412 QA- 2003/10/21 

<2i> °\^% §-^11- tjfl^l-JL*} LTCC 7l#-§- ol-g-^> 7 ]£ Sfrfe-cfl, o]^ £ ibofl wj-sq. 

£°1. LTCC^-^ofl Afl^ 3#*H vflJMI ^^i)^ LTCC7l^- 

(15)1- ^^«VoL, #7l LTCC7l#(15)^ cf^r^ FBAR^(16)# ^#*> ^, $M<H 

<sl*H #713 #71 LTCC7l^r(15)Sl #-^-ofl ^^ = (17)* -g-^-^q. a] 

#^tb^. 

<22> o] ^ o., ^*|# ^*Rr S]S.7> #71 LTCC7l^(15)Sl xfl-^ofl t^O. S tg^ 

3?1 nfl^fl, PCB 71^ °l-g-*H=- ^-f^Cf A}°l2:# 7^A]^ ^ olcf. 5£?h #tg^- 

^_8_7}- LTCC7l^r( 15)^1 ^"gfl 5l^><^ FBAR^(16H 11^ 

^^£]7l nfl^l, #71 *3#£lfe FBAR^ (16)^1^ t±Jr^#o] t$s$!g 5g& 7 } 

&t}. ^, #7l FBAR^(16)^r FBAR ^^ojsl #ofl ^2]« 0 >tA5. tifl^s]^ <HH 7 J , # 

<23> ZLeicll, #71 LTCC °l-g-^ ^-f^, LTCC alt^l I^^M nfl^g-ofl , Bl 

= (17)^ LTCC 71^(15)^1 E)a(leak) ^-afW ^^fJl, c-H-c^ , LTCC7l# 

(15)ol c^ei #°1 ^j^nl ^^>7l nfl^-oll, 7l# 7^1^ ^ *H?7j-^ 0 l ^t}-i=. § 
^°1 ^4. 

<24> oi#si #^i-oi d^aHl 7f^ ^-jLtb H o v ^^ SM ^^tb 4^ £ 

°1, 4^t!" 7>^^^O.S. ^ **S1 7>^o] *j-# ^^fl*>7l ufl^-oll, °<KM 

<H^, *<§# 3-g-*l ^^^.*V Jltil-g- 7Ml7fl SlJl §AH A>-g-7> ^ 7>^#ol 

fe^fe ^1^°1 am. 
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1020030067412 #^ °J7>: 2003/10/21 

<25> £ ^rgo. #sfl ^ ^.^.g. *fl^^7] *H ?j.O JL>H , =L ^3£r 4^3* 



—3- ^^flS.^, ^-71 cf^ ^^-aflcoj ^VJjLofl ^h^-o] FBAR 4 

^7fl nl-£*Rr ^Tjl; ^#^^1 S|S.7> ^£ 7m* ^-£*Rr #711 ; #7} FBAR 

# A oHl £-*3*H=- #3); #7l cf^ FBAR ^ ^4 ^l^Kf lf;fll2] 

3*H, ^ v ^°fl ^Itb FBAR Tf-#^H ±7,}B] w 0 >^oi] cH-o} FBAR 

n >^*}-^ #31^ FBAR^ -§- 7l^ol5)-i- tf^o] ^ <g^_ tifl^l^ ^ z}- 

sH** *§^*Kr #31; -8-71 ^f^i- *i^*Rr ^1; ^ v 

71 U^f^l ^7l^o.S. ^sjfe ^d^£t ^"71 FBAR ^-§- 7]&$l°]3i\S!] ^ 7-^3. 
sfe ^Tfl; ^-7] s)^#* ^]7l^ ofl ^*Rr #31; ^, ^-71 FBAR^-g- 7l #$flo) 3) » 
^ f^lS. FBAR^* #-E~ #7fl3. o^o^fe 3* ^.3 0.5. #4. 



21-8 



1020030067412 ^*}: 2003/10/21 

<28> £Eth £ ^ FBAR ^f-l-aW ±.7}9] "o^l Sl^^, ^7} iLJL^2# 

^Itt ^>7l FBAR^^f 71^21 #JjL £ ^^l J=5H^fl"8r ^l^o]^Al7l^ #31 J ^, 7l# 

<29> je?}-, ^. ^-^ofl o]^- FBAR ^#^H rt*f^ *\]2^ ^^1, -SM 7l^ PCB 

^lHCsheet)^ ?M=r. 

<30> ^<H1 2l*V FBAR ^2] 2112: w^ofl , ti^2#^r 

^ €sH i^Rr ^#^Efl2l ^0.3. 0)^-0]^}^ ^ 

<3i> JEtb, -a ^-tgofl o^*V FBAR ^# 5 -*M *flS u o V ^°fl Sa°H , 71^2] #^^.*V 

&°\] ^£ *ll7l*Hr ^711^ P }i3t oi-g-tb i^l 71^ #711; ^, # 

7] Jf-g-fr ^tf^ 3^2} ti>-§-4 ul^^^Chigh pressure dispensing)^ ^tr # 

Sh§"fr ^Hl ^-g-^H *fl7l*Hr #7)1^ o]^^ ^ oicf. 

<32> ci*H, ^-71 ^-^^ ^^7] ^Itr 4€- f^^^SAl , ^-^21 FBAR ^r#*JH 4i 
*rTr ^-#aj^}3lS7> ^£ PCB 7l^; FBAR-g- 71^34, #7] FBAR-g- 71^21 ^ofl 
°H°l 7 i|3r, ^"71 <HH 7 ^ *V¥-°1) ^ ^ £l ^ ^#4, ^7] ^7l^o.S. 9i^£l£^- # 

7} FBAR-§- 71^-21 sr>«-ofl Cf^o] ^aflrrc^ ^v 7 i ^2}]j=2) ^jfofl ^A^o] PCB 71 

^ #-¥-#4 ^-^^1^ 4^ 4^ FBAR ^; ^"71 4^r FBAR ^4 

JiJL^Sl-§r 4^*1 ^"71 PCB 7l^-^-oll ^4 ^^fS. o] ^-o^^lcj-. 
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<33> #7l ^ofl filth FBAR tM-^H ^Hl , #7l J±iL ^2#£- #7l PCB 7)^ 

3 #-¥-<Hl l-^M ^ «1### a 3^ j£^*Kr ^<£^ 



<34> o]^, ^ «-^T ^°fl ^tr FBAR ^"t^H §1 =L «o V ^°fl 

<35> £ 2^ ^- t^oll W FBAR tt#^M f2f ^^*>7l ^ ^-^l^f. 

<36> y><4 ^-O], ^ofl c^V FBAR ^#=JH ^*^7> ^ ^/^A]^>^ # 

5.^ 7l^>^- 7)^:(110)-4, #?1 7l^r(110)S] ^-u-ofl s.^ ^ ^#£H ^ Tx^ 

El -^4 Rx^Ei ^^'t^o} pbar ^(120)4, #71 4^ FBAR ^(120) 4^ ^--"4 
^r^l ^#^15. ol^o]^l ^^Sl-(130)s)-, #71 J±JL^2:#( 130)^1 24-^1 

3*151^- #71 71^(110)^1 #-?-°fl #<3Y(23)5L oj^oj^icl-. 

<37> #7H1>H, 7l#(110)£r PCBCprinted circuit board) 7l^om- LTCC 3l5.^°l 

7>^tr ^Itr f^r^ 71^01^ A}-g-^- ^ 5S4 1 ?}:, 7]-3 0 14 ^#<t]x\ t\% PCB 7l 

#-8- ^f-g-^ 4^4*}^, -^1 44 4^r4 *S4 ^s. 1^*1-711 4# PCB 

(sheet)S ^l^-ol^ ^ £ &4. 

<38> ZLE}jl, ^"71 FBAR ^(120)£r Sj~M <HH^(122)ol ^ H714 FBAR^-g- 7l^ 

(121)4, #71 ofl o^(i22) Si *Hfofl ^^1*1-£S. ^. 7 ] 7m(121)2l *}^°\] ^4^r <y-*l# 
(123)4, #71 ###(123)4 #7l^o.S «g^5l^ 413l» °d#3*r7l $1*H #7l 7l#(121) 
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2} SH 3 -^ ^£ ^^-^ = (124)^-, ^>7l ^^-Bfl=.(l24)^ ^ofl 

= S.eflA^-g- 71^(110)21 ^-^^fe 4^2] #(125)5. o)=o]^c|-. 

<39> t, #7l FBAR ^(120)£- FBAR^-g- 71^(121), ^H 7 JU22), #(123) 2} 

Hfl^l^Jl, -8-71 ^^#(123)^1 ^7l^o.S 4^2} ^^-3flc(124)7> -$MH*1, 

^Hl-(bump ball)(125)-g- A ^-^sfl = (14)^H1 if, ^7) 71^(121)^1 4 VJ f°H 

^-71 FBAR 3(120)* $\$°] , ^Sl-(125)4 ^€^-g- 71^(110)^ £-^1*1 ^0]^. 

<40> olnfl, ^-71 FBAR ^2} 71^(121)^ <#*f«\] *1 , 7l#(121)°l 4i7>5l #Jf T^l 

^* ^ cll-<H, ^=-ir( 125)21 21*H #7] FBAR 3(120)21 <$£^ 

(123) 31- ^-l-^^l-^ 71^(110)21 A>olofl ^^§>7fl 

<4i> 4&H, ^-7121- ^-o] s.^^ ^.Tg^ FBAR 3(121)21 ^-ofl ^^o) t= e ].oj ^-g- =l^*1- 
ol ^.31^2:1: (130)21 4I-7I iLJ:^-2:-i-(130)o| FBAR 3(120)21 7l#(12lHl 2l«fl *1*1 

Sl7l Ufl^-^l, ^£2] ^^71- ^Jl*}, ^.^2:1-(130)21 ^^O] *Vo}<2} ^O. 

<42> ZL21J1, ^"71 JiLjL^-S#( 120)^ ^f- «1 5L^" 

S€- *i<2 *>M-# °l-§-*H ol-^^l ^o.S.^, °1^ , 

4 ^ H^tl ^ SS^Iil 215H ^ 7>^-Sl7lnfl^l > ^^l^o] 

7V^^>J1, 31 o] 3] eflt 3fl 71^21- tilJE^H ^o) t^^l ^ ^4. ^ 

^*cH 4^ *IMs] efl^ sfl7l7>l<2}- n, ^r-i: ^ ^^°1 ^g.cfl 

7>fe ^ 5^4. i=1-a-«H , ^^21 ^<3^-§-^- FBAR 3(120)21 #Jfofl S ^*V Jf, uv #ofl 
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<43> zl cf-§. ( a o v 7 ] #^^(14)^ ^ #7l 4^ FBAR ^(120)* 71^(110)^ 

^ ±^2) j±Jl^?I°1 ^>€^Ji, #7l if^lls ol^^^l iLJL^s-i-aso)^ #7] HJl^tJ- 
■ir S^sL^-Ei ^H^o.^, ^7) #^(140)^ ^A^-iM^ ^71 

FBAR^(120)^r JiLJlW-. 



£ 3£- ojAj- ^rg*v u).sq- ^ a. ^tgofl o]^. fbar ^# S JH ^ 2 

£ 4a M}4 .£ 4h^ ^-^ofl 4 th FBAR Tf--&^H i7}2] ^4 

>S-7l £ 33}- JE 4a £ 4h» %244 4t!" FBAR tM-^H 4i7>4 

-g- ^4 FBAR ^f-#SH i4 ^^r, 4^4 <>)H^, #31^, ^ ^ # 

^*j^l FBAR 3)44^4 44^4(301). 
S. 4a^ <H]4 7 *3K402), ^(403) ^ *1 ^-(404)4 FBAR 4 (401)1- S.*]& 

3-°5L4, Aj-71 0)1^7^(402)^ 4^(403) ^ #^(404)£- <£44 44 *&4°fl 

^ a1— 4 , ^34 FBAR^j-g- 7l^flol^ 4^r4 1^. wfl 

4€ ^^^-S. 4¥^I, 4 n^'tS. s]^#-§r %^4^, #7} 3 -$#4 Aj-H.0)] z|z|- 

^, 44 #4 •a-^^^l &7)*\<Lg. <£^£^ ^^^l- -#4 FBAR ^-§- 71^^10]^^) 
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^(402)2f <y-^#(403)^- ^ sm. 

<50> 4^.2-5., £ 4b°ll HA]^ w>^- ^-o] ( ^-71 o>^^ FBAR ^-g- SlM^S] ^^-4^.(404)21 

A o v«.ofl ^H-i-(405)^r ^^ttcf(302). 

<51> Aj.^^ ^ol, ^^(405)1- ^^Rr 53^r ^°-S- ± 

*H ^Hl-^- ^ 7flt FBAR ^*Rr 

<52> H t}#, £ 4c<H] JEA]^ ti>sq- ^o], ^0^7^(402), ^#(403), #^-3fl:EL(404) , ^ ^ 

^#(405)^1 FBAR^-g- ^ol3Jl(40i)# 7l^£ 4^ £#*H 7fl« FBAR ^3 

(406)# ^]3:t!:^(303). 

<53> a o v 7 ]oi c^] 301 ~ 31 303^1 -^^ofl £l*M, 3l*Rr ^-ip^-a- AA ^ FBAR ^ 

(406)°1 cf^ 7 fl nl-^S]^, ^-71 n>^^ FBAR^(406)* 3^<H ^*HH 

(405)^ ^f-f-^H-g- 71^(407)* £-^tW304). <H1 , FBAR ^3 (406)-^ 7l^ #Jf* 

^cf. £. 4Dtt t-^ FBAR ^(406)^- iL^ S^^cf . 

<54> uf^ ; £ 4 e o\] ^-o] , «^-g- 71^(407) * ^ FBAR^(406)£) 

>gofoil -^^< : >l€#(408)-i: 2**lMW^ Al^lcf(305). °H, ^ ej-n] ufl o] vacuum laminator) 

# °l-§-*H ^HH^l^ = hH^#(408W FBAR^ (406)^1 ^^^] 
c ^01^^.(408)0.5. ^4. 

<55> o. cfo. t £ 4fol l 5.^^ v}o± ^-ol, 71^(407)^1 ^-^-ojl el-nlT.-Hol^^ ^# 

* ^l-^M-g- *I^-8- 2l-¥-^l ^#Al^lcf. 
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<56> £. 4g«fl w}<4 ^o), ^-71 71^(407)* (dicing)*M 

^r(407)-i: UV %«\] eM^lM^ ^s (40g) o. ^J^M =?]cK307) . 

<57> ZLSlJl, ^V 7 ) Cfol^l^ = §Bjl^-g- 71^(407)^ ^^^lS. §^*V * ^Sj-A]^ £ 

4h^ Bfl ^1 ^1 ^ FBAR tM-^I db^l-« ^^4(308). 

<58> w><4 ^o) > t^o]] =5^ol^^. 54 oj-g.^ FBAR ^ 

^ iLJl^-#* ^5lH ul^H ^ t ^-2.^, FBAR % 

■ir lisf^ ^.^^3:1-21 ^-cf ^^tt ^jtAS^i , z\]2i # 

^-A^U, -ZL 14, ^7>ti] £ ^ SU^T -f^* Jl^7> 
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1] 

^ ^q-sflJELS}-, 4^ ^JjLOfl ^Hl-o] ^£ FBAR t^7fl n>3*}£r 

#31; 

^f-#«UJ ^ S 7f n}^}^ 

#71 4^ FBAR ^-g- ^B. #ol 7l^ofl ^3^1 t!r * 7l#°l ^> £ s. 3^ 

^ z^S) #-8: 7l# #ofl £-^*Rr #31; 

^7l FBAR ^ ^Tflsq. ^f-^M^l il^Stl- S^fe #31; 

1- i^*>^ FBAR ^-S^M 4i7>^ ^2- a^. 
[^T 1 ^- 2] 

*fl 1 1M 5&°H, ^71 t}^o] FBAR *V£l5Rr #31^ 

FBAR ^-g- 7l3fi:flo]^* cf^s] <g^. Hfl*]^ ^-<*iLS uHfoL, A 348# 

-& $>S*Hr #31; 

^-71 si^tsi ^°\] *§>S*Hr #31; 

^7l <a-^i#<Hl ^7l^o.S ^^l^r FBAR ^-g- 7l^r?])o]s]oj ^.<q 

is ^*>fe- #31; 

^7i 3l7isH «^*H=- #31; 
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1020030067412 #3 2003/10/21 

FBAR^-g- 7l^^l o] 2| f^^s. ^^cHH A*r&l FBAR^ -§• #7]] 
3. ol^o^^l^ FBAR . 

[^t 1 * 3] 

*fl l ^-<H1 &<H>H, ^-71 iii^^t ^ #7il^r 

^-71 FBAR^j 7}^ ^ # S^ofl c^ol^-g-g- e^-ol Ml oi ^ a] ?1 ^ #31; 

^-71 7l^Voil =B|o]^f-^ *|]7lSK=- ^TflS o^o^i*. FBAR ^t-a] 

Ai i:7>^ ^2: H o V ^. 
1 3^8" 4] 

1 *<M1 SU^H, ^"71 71^ PCB *1B( sheet ^o] FBAR ^Hr<aM 4i7>2l # 
13 T 1 * 5] 

*fl 3 * 0 H1 ^-71 j=eJ-o)^°- €», 5. 

^-SRr ^»^Efl^ ^-o] ^o. ^ FBAR ^7>o] ^ h 0 V^. 

6] 

*fl 3 ^-<H1 5U<>H, ^-71 ^# ^71 #7)1^ 

#7] ^f^-g: ^<*}^ JLtfc^^Chigh pressure dispensing HI 

3fr 3-§-*f<*) ^171^ #7115. ol=.ol^l^ F BAR ^ 

21-16 



102TJ030067412 #^ <^7}: 2003/10/21 

7] 

Tf-l-^^^V t 2 -^^ PCB 7)&; 

FBAR -§- ^7} FBAR-g- 7] #2) *>^ofl ^IM^, #7l ^H 7 ^ SpjLofl 

^^#4, A o V 7l # 7l^O.S ^^S]£S. ^- 7 | FBAR-§- 71 ^ ^V-f-ofl 

^afljELSj-, #7] ^SflJE.^ S p=L6j| PCB 7l^S] ^S^fe 

'gH-M- FBAR ^ ; 

^7l cf^ FBAR ^ ^Sl-S^ PCB 7i^. ^-ofl sfnlMlol^^ j£ 

^-71 iii^fi ^71 PCB 71^-^-^ 

5. ol^o^^l^ FBAR ^M-^H ±.7}. 

8] 

7 *cMl 5^*1, ^7l iLi ^2:1-^ 

^■7) PCB 71^ ^ofl fsjo] ^f- ^ ul 7 a v^ 5E. 

€#-2.5. ^^5]^- FBAR tM"?*M di*>. 
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